Skeletal muscle differentiation potential of human adult bone marrow cells.
Murine bone marrow (BM) cells have been shown to undergo myogenic differentiation and participate in muscle repair in different muscle regeneration models. In the present paper, we report on a subset of cells (CD45+/desmin+) with myogenic potential being present at very low frequencies in human adult BM. By a simple culture method, we were able to obtain in vitro multinucleated myotubes in up to 20% of the cultures. Myotubes were generated using both BM flushed from rib fragments obtained during thoracotomy and BM derived from iliac crest aspirates. Cells of the different adherent and non-adherent fractions expressed numerous muscle specific markers by immunocytochemistry, real-time RT-PCR, flow cytometry, and Western blot analyses. Moreover, direct injection of whole BM into the right tibialis anterior muscle of immunodeficient mice (NOD/RAG) that had previously been treated with cardiotoxin to induce muscle degeneration, showed a variable but significant level of human cell engraftment (from 0.06 to 0.26% Dys+/FISH+ fibers). These data suggest that cells with skeletal muscle differentiation potential are present in adult human BM can differentiate in vitro and give rise to myogenic cells in vivo in immunodeficient mice after muscle damage. Further improvements might allow new approaches to cell-mediated therapies for muscular diseases.